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AMENDMENT TO THE CLAIMS - 

This listing of claims will replace all prior versions of claims in the application: 

^LISTING OF CLAIMS: 

1 . (CURRENTLY AMENDED) A spin valve (S V) sensor comprising: 
a pinned layer having a pinned layer magnetization; 

a free layer disposed adjace nt towards the pinned layer, the free layer having a 
free layer magnetization perpendicular to the pinned layer magnetization in the absence 
of an external field; 

a spacer layer disposed between the free layer and the pinned layer; 
a pinning layer disposed adjacent towards the pinned layer for fixing the pinned 
layer magnetization; 

an underlayer disposed adjac e nt towards the pinning layer, the underlayer 
comprising NiFeX; and 

an upper layer disposed adjacent the underlayer and the pinning layer, the upper 
layer comprisi^ material^selected from the group co^sdng of^NUFe and CoFeYor 
increasing a GMR ratio associated with the S V sensor; 

wherein the sensor provides an increase of AR/R of at least 7% when compared 
to an otherwise identical sensor not having the upper layer . 

2. (CURRENTLY AMENDED) The spin valve sensor as recited in claim [[2]] 1 , 
wherein the upper layer has a thickness of at least 4 A. 

3. (CURRENTLY AMENDED) The spin valve sensor as recited in claim [[5]] L 
wherein the upper layer has a thickness of no more than 10 A less than 5 A. 
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\ 4. (CURRENTLY AMENDED) The spin valve sensor as recited in claim 1 

\J j, wherem the upper layer is doped with a material other than KiP. „ ^ 

decreasing an electrical nnnH.w, ^ of the llp ppr , 

00' 

5. (ORIGINAL) The spin valve sensor as recited in claim 1, wherein the underlayer 

comprises NiFeCr. 

6. (ORIGINAL) The spin valve sensor as recited in claim 1, wherein the SV sensor 
is a component of a disk drive system. 

7- (ORIGINAL) The spin valve sensor as recited in claim I, wherein the underlay 
includes 40 +/- 5 Atomic % Cr. 

8. (CURRENTLY AMENDED) The spin valve sensor as recited in claim 1, 
wherein the pinned layer comprises a Ru laye r, a first C.F, h,^,-, 
adjacent a first side of the Rn lay er md „ „ rn n(] ro Fe laver , is poseH ^ . 

second side of the Rn Tay ^r 

9- (CURRENTLY AMENDED) The spin valve sensor as recited in claim 

whoroin tho uinnod Invnr fi .. .w ^m r m -ini a fir - t Cu Fu )ayor 3d j acont ^ ^ 

fe^^^4ay^ n a oco nd C oF c fa ye^pn^d a dja cent a ^uad 
SK^emi^fe^er 1, wherein the up per layer include^ NiFe M H PnP. J) 

10. (CURRENTLY AMENDED) The spin valve sensor as recited in claim 1, 

Wh6rein ^^^m ^i^ a NiFo la> . f the underlaver r^p^ xr^ v 
where X is nnf Hr 
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»• (C^RENTLV AMENDED)^ sp in valve sensor as recited in claim 

i^er^*^^ 

1, wherein the upper l ayH r ic ™„ mn ^tfjfr>- 

depositing an underlayer comprising NiFeX^LeJCjsjjota. \ 

positing an ^periayeradjacen, the underiayer, the upper tayerLprising a ' 

: ,en ** eW ^ < h ^»i of Ni Pe and CoPo for incrlsi^g a 

ratio associated with the SV sensor; ■. . 

depositing a pinning I ayer adjaeeat towards the upper layer 

d ^ si ^ a p^ia yera ^^ thepi ; 

having a pinned layer magnetization; * 

depositing a spacer layer adjae** towards the pinned layer- and 
hav ine aTr nS 3 ^ ^ the ~yer, the free layer 

absence of an external field[[;]J 

whnroin t h o upp u i la>c h4 i a^-thj6fe ft es S 4 g sti than 20 A . 

thickness of at least 4 A. 

!4. (CURRENTLY AMENDED) The method as recited in claim 
upper layer has a thickness of no more than 44^ 20A. 



15. 



(Currently AMENDED) Tl,e method as reefed in Cairn ,2, wherein the ^ 
properties nf fhe u pper i ayftr 6 
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J\ 16. (CURRENTLY AMENDED) The method as recited in claim 12, wherein the 

""dorlayor inoludoo NflFoGr upper lavertf eludes both NiFe fln rt PnF, ^ j^O 

17. (CURRENTLY AMENDED) A spin valve (SV) sensor comprising: 
a pinned layer having a pinned layer magnetization; 

a free layer disposed adjacent towards the pinned layer, the free layer having a 
free layer magnetization perpendicular to the pinned layer magnetization in the absence 
of an external field; 

a spacer layer disposed between the free layer and the pinned layer; 

a pinning layer disposed adjaoont towards the pinned layer for fixing the pinned 
layer magnetization, the pinning layer comprising PtMn; 

an underlayer disposed adjeeeni towards the pinning layer, the underlayer 
comprising NiFeCr; and 

an upper layer disposed adjacent the underlayer and the pinning layer, the upper 
layer comprising CoFe for increasing a GMR ratio associated with the SV sensor; 
wherein the upper layer has a thickness less than 3^A5 A \ 

18. (CURRENTLY AMENDED) A spin valve (SV) sensor comprising; 
a pinned layer having a pinned layer magnetization; 

a free layer disposed adjacent towards the pinned layer, the free layer having a 
free layer magnetization peipendicuJar to the pinned layer magnetization in the absence 
of an external field; 

a spacer layer disposed between the free layer and the pinned layer; 

a pinning layer disposed adj a ce n t towards the pinned layer for fixing the pinned 
layer magnetization, the pinning layer comprising PtMn; 

an underlayer disposed adjaoont towards the pinning layer, the underlayer 
comprising NiFeCr; and 
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an upper layer disposed adjacent the underlayer and the pinning layer, the upper 
layer comprising aMeastoneof NiFe andCoFe for increasing a GMR ratio associated 
with the SV sensor; 

wherein the upper layer has a thickness less than [20 AJ £A. 

19. (CURRENTLY AMENDED) A spin valve (SV) sensor comprising: 
a pinned layer having a pinned layer magnetization; 

a free layer disposed adjaee** towards the pinned layer, the free layer having a 
free layer magnetization perpendicular to the pinned layer magnetization in the absence 
of an external field; 

a pinning layer disposed adjaeent towards the pinned layer for fixing the pinned 
layer magnetization; 

an underlayer disposed adjaeent towards the pinning layer, the underlayer 
comprising NiFeCr; and 

an upper layer disposed adjacent the underlayer and the pinning layer, the upper 
layer comprising a material selected from the group consisting of NiFe and CoFe for 
increasing a GMR ratio associated with the SV sensor; 

whoroin tho u u nor lavm- Inn-. , , thi,^,, n X , - . nt 1 ^ mi d | l ^ ^ 
w herein the upper layer is doped with a material nthy than NiF* nr pIf. f». ^ ^ 
reducing at least one of an eler.rriral conductivity nf tTt , , T per ]aver anH mapT ^ v * 
properties of the up per laypr ^ 

20. (CURRENTLY AMENDED) A spin valve (SV) sensor comprising: 

a pinned layer having a pinned layer magnetization, the pinned layer comprising 

a Ru layer with a first CoFe layer disposed adjacent a first side of the R u l ayer and a 

second CoFe layer disposed adjacent a second side of the Ru layer; 

a free layer disposed adjaee* towards the pinned layer, the free layer having a 

free layer magnetization perpendicular to the pinned layer magnetization in the absence 
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° f an extemal fle,d > fte free ^ comprising a NiFe layer with a third CoFe layer 
\ disposed adjacent thereto; 

a s P acer la y er disposed between the free layer and the pinned layer; 

a pinning layer disposed adj*eent towards the pinned layer for fixing the pinned 
layer magnetization, the pinning layer comprising PtMn; 

an underlayer disposed adjacen t towards the pinning layer, the underlayer 
comprising NiFeCr; and 

an upper layer disposed adjacen t towards the underlayer and the pinning layer, 
the upper layer comprising a material selected from the group consisting of NiFe and 
CoFe for increasing a GMR ratio associated with the SV sensor; 

wherein the upper layer has a thickness less than 20 A; 

wherein the upper layer is doped with a material other than NiFe or CoFe fnr |f ^G 
reducing; at least one of an electrical conductivity of the upper layer and mag netic 
properties of the upper Iaver; 

wherein t he sensor provides an increase of AR/R of at least 7% when comp ared 
to an otherwise ide ntical sensor not having the upp er layer. 



2 1 . (CURRENTLY AMENDED) A disk drive system, comprising: 
a magnetic recording disk; 
a spin valve (S V) sensor incl uding: 

a pinned layer having a pinned layer magnetization; 

a free layer disposed adjacent towards the pinned layer, the free layer 
having a free layer magnetization perpendicular to the pinned layer 
magnetization in the absence of an external field, 

a spacer layer disposed between the free layer and the pinned layer, 

a pinning layer disposed a djac e nt towards the pinned layer for fixing the 
pinned layer magnetization, 

an underlayer disposed adjac o nt towards the pinning layer, the underlayer 
comprising NiFeX, and 
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\ 

an upper layer disposed adjacent the underlayer and the pinning layer, the 
V u PP er la yer comprising a material selected from the group consisting of NiFe 

A^pf and CoFe for increasing a OMR ratio associated with the SV sensor; 

V» an actuator for moving the SV sensor across the magnetic recording disk so the 

SV sensor may access different regions of magnetically recorded data on the magnetic 
recording disk; and 

a controller electrically coupled to the SV sensor for detecting changes in 
resistance of the SV sensor; 

wherein the upper layer has a thickness less than 20 A; 

wherein the sensor provides an increase of AR/R of at least 7% when compared 
to an otherwise identical sensor not having the upper laver . 



SJO9-2000-0121US1/HIT1P039 

-9 - 



PACE 16/20 " RCVD AT 2(26/2004 7:06:36 PM [Eastern Standard Time) " SVR:USPTO-EFXRF-1/0 ' DNIS:8729308 * CSID:408 971 4660 ' DURATION (mm-ss):0S-44 



